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(54) (57) K yCTFO«CTB0 flJia BypEHHH 
CKBAKHH C OJ|H0HPEMBHHOtt OBCAHKOa, 
BKJDOiAOTee 6ypOBy» Konoiniy c aaK- 
peiuieHHHM B ee »H3icneft nacrn nopoAO- 
paapymaniQKM HKcrpyMeHTOH h pasKeneH- 
Hy» KOHHeirrpiWBO eft oCcanHyw kohob- 
By, ornHiaio^flieecH tcm, 
^o, c uentw noBbnneHHK npoHSBOAH* 
TennHOCTH 6ypc:Hiw nyrcM v^em^^mn 
CKOpocTH BMHoca MaCTHU BinaHa aa 
cueT yMCHbrnamw aoBM pasMuaa aatpya- 
Horo npocTpancTBa o6canHott KonoHHU, 
oOcanHaa KOJioMHa BbmoJiHeHa c npo- 
pesbiD BAOJib ee oeJpasywmeftt a ycr- 



poAcTBO CKaCjce^o onopHWM cxaKaMOM, 
paBMeo^eriKfiiK KOHuCHTpH^tto c BHeoiHefl 
cTopoffU o6caAHoft KOJioHHU, KapetKOft 
c pasxHMMbiMH 3jxeMeHTaMM H ynopOM, 
noTKOM, aaKpenneHRbW b BepxHcfl 

4*^aCTH KapeTKM, M SamHTBbIMM ItnaHKaMH, 

npHKpenneHBMMH k HHXHeft qacTK Ka- 

peTKH C BKCIOHett H BHyTpeKHeft CTOpO- 

tttii o6caAKoii KonoKHU B nacre npope- 

9H, npH 9T0M paSOTMHUe 3JieMe«TW 

KapeTKH paBMeneiiH b npopesH c B03^ 
MOKMOCTWa nepeMWeHHB k oCpaaosaHHH 
mejiH npH BsaHHoacftcTBHM ynopa Kaper- 
iCK c onopWHM craKaHOH, a samHTiiue 
imatncK ycTaBOBJieHW c BO3M0«M0cTb» 
repMerusaqKH n^OJiH. 

2. ycTpottcTBO no n.1, o T n'n- 
^aiome^cff TeM, mo baohi. 
npoAOJttKoft npopesH o6caAHoft kojiohkli 
BbOionHeHU nonepe^Hwe HaAPeaw, pac- 
noJiomeHHwe no o6c ec cTopoHM. 

3» YcTpoftcTBO no nn.1 K 2, o T- 
nK^awmeecH tcm, ^to pas- 
Tsmnjue 3JieMeirru BunoJiBeHw b bkac 

poXXKKOD. 
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H3o6peTeKrte othocktch k ropKony 
neny, a HMeH«o k 6ypeHHio cKBdJKMH 
B noponaK, nepcKpbiTbix ceepxy tojt- 

mefl pMXJlblX OTJlOXeWHft. 

Uejibfo M3o6peTeHHH nBSineTcn noDW- 
mcKHe npoHSBOAHTenbHOCTK 6ypeBMH 
nyreM ysenHtiemifl CKOpocTM BbiHOCa 
MacTHu EJiaMa 3a CMer yMeHbmeKKK 30- 
KM paswbiBa 3aTpy6Horo npocrpaHcTBa 

o6canHOH KOJlOHHhl, - ^ 

Ha (tMr.l H *«r.2 npeAcraajieHo 
ycTPOttcTBO ^ AByx npoeKm«ix» 06^ 
ncHA'BHAi Ka *Hr.3 - paspes ycxbe- 
80ft qacTM ycTpoftcTsa; Ha - 
ceneHHe A^A na *Hr-3; Ha *Kr.5 - 
ceneHHe B-B Ha *Kr,A; na 4>Hr,6 M 

o6caAHaJi KOJioHHa c npOMOJi^HoA 
npopesbio H nonepeuHNMH HaApe3aMH> 

BapHaHTU BMHOJlHeHlW. 

ycTpoftcrao fljifl 6ypeHHH cKBajcwH 
c oflHOBpeMeMHofl o6caAKott coctort 

H3 CypOBOft JCOJIOHHM 1 (^Mr* 1 K 2) 

c saKpenneHKWrtrt b ee nmcHeil nacTH 
aa6oftHbiM ABHraTejxen 2» nopoAOpaspy- 
matooQiM HMCTpyMeHTOM 3 h ueffTpaxopoM 
4. Ha 6ypoBbft kojiomhc c noMon|i»K) 
xoMyra 5 aaKpeiuieHa o^t^B^mn kojioh** 
Ha 6, B KOTOpoft Bwnc^HGHa npottOJib- 
nan npopeab 7 co CKOcaMH 8 b top- 
. uoBfox ^acTrtX KOJiOHHW* B zzpopeab 7 
BCT^dneMa KapexKa 9 c paawWHtwH 
poJiHKaMK 10 (^iHr* 3-5), BunojineH- 
HbMi M3 saKaneHHoft CTajm oepasyw- • 
BptHH 8 06caAHOft KOJIOHHe i«ejib 11 

nmiHoit £ (*Hr-2). PaamMHtie po/tHKH 
Vo aaicpeime^ a tcaperxe 9 c noKombW 
nonowmmKOB 12 Ka^eHiw* sanweHHwic 
OT nmana c noMOim>io ymiOTHSHHft 13 
(4iHr.3 H 4). Ba BHenwett ^acTH Ka- 
peTK'K 9 BunojiKeH ynop I4,a k hmk- 
Heft ee ^acTH 3aKpeixneH« BamKTHwe 
luiaKKK 15 K 16, nepeKpMBaxKHrte meJib 
c BKenneft h BHyrpeHHeft cropon o5- 
caAHoft KonoHKbi. 3anpiTRhie luiaBXH yc- 
TaHOBneHu c o6ectieieHKeM rcpMCTHs? * 
' AHH mCJiM, wi« ^^ro noAnpy»HHei9J 
OT locKTejibBO Apyr APyra c noMombio 
npyxHH 17, HaACTblx na nanbuu 18. 
JViH HCKJnoMeHHH nonaAaMHJi ^lacTHtt 
mnaMa noA pohmkh 10 KapexKa 9 CHa6- 
xeHa yiuioTHeKWlMH 19 k 20. B Bepx- 
HeA MacTH KapeTKH saKpennen noroK 
21 AJi« oTBOAa mnaMa »iepe3 cxeaKy 
oOcr^AKoft KonoHHw. ynop 14 KacaexcH 
BepXKeA TopAOBoft ^acTK onopnoro 
craKaHa 22, pacnoJioKeHMoro ua ycTte 
cKsaxKH* Ann CHKJKenHji A^^opMaunft 

06caAH0A KOJlOHHbl APH ee paCKpMTHK 
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H yMeHbmeHKa aJIMhm t wenn (4i»«r,2> 
B o6caAHofl KOAOHKe HoryT CbtTb BM- 
noiiReHbf nonepe^tfue naAPeahi 23 
(4iHr.6), pacnojiomeHHwe BRom npo- 

5 AO/ibHoA npopesK 7 k coeA»wcM»<Me c 
neA»* 

BenH«tHHy pacKpttTHJi o^caAHoA ko- 
noKRU, T.e. nzHpHKy b meAH* (iwr.S) 
H ee AnHKy < (*Hr.2), onpeAenHwr 
0 H3 CJieAyWBiHX ycjioBHA:. d, < b -< b^t 
NLGt TAe d^- MaxcHMaAbKbrfl AnaMerp 
tiacTMA onaMa ASHxymerocflt b Konbue- 
BOM ceqcHHH nemy o6caAHoft k Cypo- 

BOA KOAOHHaMH, " DHpHtia lienHp 
15 cooTBercTBywa^aH Ha^any nnacTHxccKMX 
Ae^pnaAHfl b 6ypoBoA KOJioHttei N • 
ycHnne na nepeMeqenHe KapeTKH no 
o6caAHoA KonoHHe h G - oceaart Ka- 
rpysKd na aaOoA. SHa^eKiw b^ h N 
20 onpeAeAHioT BKcnepHMeHTaAbHO, fliw 
sToro npeABapMTexrbHo BMOitpawT orpe- 
30K Tpy6« HyxHoro AnaMerpa m 
AJXHHoil oKono 10 D k paapesaior rpyOy 
Bftojib, HanpMMep, ♦peaepoBaHHeM hjih 
25 c noMonvbio csapo^iHoro annapaTa, 

cTpeHiicb npw 3TOM nojiyraTb bo3Moicho 
^nboyio ^cTOTy noBepxHocxH paapeaa . 
J no KpaKM paapesa AeJiawT ckocu 8 
I(<tHr.2). KoHCTpyKwa K:?peTKK npe- 
30 AycMaTpHBaeT ycxaMoBKy B Bett poJiH- 
KOB CO cMemeweM (*Hr*5) tbkhm 06- 
paaoM, 11T06M B.KpKua mc pwa HcCKOJxb- 
Ko npeBUBiaAa MaKCHwaJibKo BosMomHwtt 
pasMep ^acTHi^ nmaMa. 
35 ' 3aTeM noABOAHT xapexKy k cKocy 
8 TpySu ff^ MHOcst ynapbi no Kaperxe 
lUTH ee ynopy 1.4, saroHHwr Kapexxy 
B cepeAKHy paapeaaHHoro y^iacTKa. HpM 
3TOM onpeAeJ««« Amny f pacKprnoft 
40 tcacTH TpyObi H oue«HBa»T yciuiHe H 
Ha nepeMemeHMC KapeTKH, Ecam nocjie 
H3BnetfeHHH KapeTKH H9 Tpy6bi mHpMHd 
npopesH ocTaiiacb npexneA (hcxoahoA), 
a ycMJUie H hc npeBUCHiio AOnycTHMoro 
45 sHaneHKii, TO o6caAHyK> KOJioHHy Ae-^r 
«aiOT K3 AaHHoro ceMeHHK Trye. Echh 
B BuOpaHHOM OTpeaxe Tpy6 BosHmcjia 
ocraTOwaH Ae*opMauHfl, to BM^HpaioT 
Apyryw Tpy6y c MeKboieA TOJimnaoA 
50 cTexKK MJiH Cojibmero AnaMerpa • flo- 

nOJlHHTeJlbHOft B03MOXHOCTblO HCK/lKWHTb 

ocTaxoHHyw Ae4>opMaAMio Tpy6bt KOiiHeT- 
cH nepMOAHHecKan nonepeMHan KaAPes" 
Ka Tpy6bi y^acTKaMH 23 BWOJib jihhhh 
55 octtoBHoA npoAonbHoft npopeaw 7 
(*Mr.6) wiH 3aMeHa MeTajinH^iecKoA 
Tpy6M Ha HeMeTajiAH^ecKyw, nanpMMep 
nonH3TKA€HOByio. YKaaaHHue MeponpHn- 
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TKH nOSBOnaWT OflROBpeMewitO CKH3MTt> 

H ycKJiMe Ann npoABioceHHR fcaperKM no 
Tpy5e, flnHHy aaoufTHboc onanoK 15 m 
16 BuGKpawT paBHoft noJioBHwe hjimh^i 
menw, T.e. P/2. 

ycTpoAcTBo ^rn 6ype!iHJi CKBaacMH 
c oAHOBpeweHHoR o6ca^Koft co6HpaK>T 
„ pa6oT«K>T c HKM cjiejivrm^ o6pa30M« 

nepeA HawajiOM 6ypeH«« aaroraBJiH- 
BaJOT o6caflHyw KoJiOHKy pac^eTHoii 
/lilHHfal, flOCTaTOHHOft AJiH nepeKphiTitH 
BCeA HOWBOCTH pbdOlMX OTJIOKeHHft, H 

BMnoJtRHWT B Heft npoixojn»Hyio xipopesb 
7 CO cKocaMH 8, yKaaaHHNM cnoco6ort. 
a ecjiH MeoOxoAHMo, AonojiMHTeJitH^ 
nonepe^KMe MaApesU 23 (^Kr-2, 6)- 
3aKpcanHK>T Ma OypoBOft KonoriMe sa- 
CoftHbift iwipoABHraTenb 2 (Kanpra<ep, 
Typ«o6yp). nopoAopaspymaioinHii HHcrpy- 
MeMT 3, ueHTpaTop A m o6caAHy» ko- 
noKHy 6 c noMombw xoMyTa.5- npw 
3TOM nopoAOpaapyinaioiUKft rtHCTpyMertr 
AOJWCH (a AaHHOM BapwaMTe npuMeKe- 
HH« ycTPoftcTBa) CB060flHO npoxOAHTb 
B o6caAKoit KOJioHMC H BMCxynaTb kb 
Hee Ha HeicoTopyiD Bejjmmiy. 

flaJiee*3aKpeTUiKwT K HKraeft uaCTH 
icapeTKH 9 yiuioTHeHKe 20 h BawTHwe 
nnaiocH 15 k 16, napxiVT^ontenmie h 
coewBieKHfiie Kevny co6oft c ^OMOl^bI0 
nanbues 18. 

noABOAJTT KapexKy 9 k o6caAHoft 
KonofiHe CO ctopokm nopoAOpaapyma'o^ 
mero HHcrpyweHTa 3 w BaawBaioT ce 
BHanaw b ckoc ft, a aaTen B npope^i. 
Tpy6N ynopoM 14 H^pyW Ao rex nop, 
noxa Komsfi BamHTiiwx itnanoK ffOftAVr 
AO lODiDKero oepeaa odcaAHOft kojiohhu* 
BypoBoft CHap«A BHBemKBaioT b Bep-- 
THxanbKOM nojio»eflKH naA tokko^ 6y- 40 
peHKn, noABOAiiT noA Hero onopKbift 
craxaH 22 (4iHr.1-3), BCTaBJiHwr b 
BepxBiwo uacTi> KaperxM 9 ynnoTMenHe 
19, TaM »e saxpenJunoT noroK 21 h 
npHcxyiiaioT x OypeHHw. <S 

flnn 3Toro b nonocT»> CypoBOft ko- 
jioHHU noAawT noA nanopoM paOovyio 
ximxocTb, KOTopaH, npoftA« ^epes 
rimpofl»««'"^^ ^> npHBOAKT BO apa- 
mewic nopoAopaspyraawmiift HMCTpyneMT* 50 

Xloc/te onycKaKKH cwapnAa Ha 3a6oft 
HawHaercj! yrJiySxa CKBaa^Hbi b pbocnoft 
Tonme. PfeaxTHBHWH MoneHT ox rUAPo- 
Af?»raTejiii socnpMKWMaeTCfl Mawoft 



1250637 ^ 

cTflHKa Mepes oepxHioo ^acxb KonoHUti 
6ypHjn>Hbix TpyO* B aa^anbHurt momcht 
yrJiy6KH CHapRAa oTpadoTawHaH aam- 
^^ocTb CO ninawoM HsnHBaercH H3-noA 
5 oGcaAHoft koaohkw. flanbKetooc 3arAy6- 
jieuHe cnapHAa npoHCXouHT sa c^er 
pasMusa phocnoft TonmH h paspyraeHKK 
ee nopoAOpaspyiaawawM HHcrpyMeKTOM. 
nj>H 3TOM ynop 14 KapeTKH conpHxa- 
cat:ncM c TopuoDOHonoBepxHOCTbw cxa- 
xaHa 22 ((J>Mr-3), xapeTxa 9 c aanoix- 
HbiMH luiaKKaMH 15 « l6 yAep3KMBaexCfl 
Ha ypOBBe ycxba cxBaOTHW, Pojthkh 
lO xapexKH Ha^KHawx xaxvixbcw no 
nnocxocxHM npopesH 7 o6caAHoft ko- 
AOKHM, o6pa3yfl B Heft 
KoTopaa nepeMewaexcH 
KOJioHRe CHHsy Bsepx, 

3TOM Ha ypOBHfi ycxbH 

npOMWSOMHAH 2CHAK0CXb CO fflJiaMOM 

nocrynaex b xonbAcsoe npocxpaKcxso 
MewAy o6caAHoft m OypuJibHoft xoJioHHa^ 
MK, noAHHMaexcH ao ypoBHa xopexxM 
9 H KsmcBaexcH napy^ nepea oxxpw- 
ryw TOCTb qftJiH 1 1 no noxxy 21 • 3a- 
maxKwe wislhkh 15 h 16 npeAOxspamawx 
nonaAaHHe h aaxJiKHHaaKHc ^bctku 
onaMa b ^acTb laejxH 1 1 » pacnono:^K- 
Hyw innice xapexxH 9, hto oOecneHKsa- 
ex CMbucaKHe mena noA fieikcrBiieH owt 
ynpyrocxM o6caAHoft KonoHHbi. 

B cfiox) onepoAb canbBHKoaoe ynnox- 
HBUHe 19 B BepxHeA nacxK xapexxH 9 
npeAOXBpamaeT nonaAaHHC w sakamkh- 
BaMUfi ^^acTMl^ wJisna Memv pomKaMH 
10 H iinocKOCTHMK paspcsa 7 o6caA- 

HOft KOAOHKbl. 



eenrono mejib, 

no o6caAHofl 
OCxaBancb npH 

CXBasKHHbl, 
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IC MOMeHxy saBcpmenHH nepexpwTMH 
Bceft xojiw pwxAhix oXAOJKeHHft xapex- 
KB 9 BWxoAKT Hepe3 BepXHHft cxoc 8 
o6caAHofl xpyCbi, Ha 3xom eypeime ape- 
Hen HO npexpainaior. KapexKy 9 c nox - 
KOM 21, aamHXHbiMH njiaHKai^M 15 h 16. 
a TaK»e xoMyr 5 CHHMawx. flajibneft- 
mee Oypewne aeAyT b ycxortMKDMX no- 
poAax 6c3 noAbCMa aypouott kojiokhw, 
KapaiKKBaH ee no wepe Heo6xoAHMOcxH . 
B sTOM cjiytiae npowbiBOvHaa JKHAXocxb 
CO mnaMOM noAHHMaexca c 3a6o5i ssepx 
no o6caAHO« KonoHHe h MaJiHBaexcH, 
xax o6i4HHO, tiepes Bepx^ee ce ceuenKC, 
pacnoAomeMHOC HecKonoKo sbiuc ypoBHK 
noBcpxKoCTM rpywxa- 
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(54) (57) 1. A DEVICE FOR DRILLING 
BOREHOLES WITH SIMULTANEOUS 
CASING OF THE BOREHOLE, 
including a drill string with a rock-cutting 
tool attached to its lower portion and a 
casing disposed concentrically thereto, 
distinguished by the fact that, with the 
aim of improving the drilling productivity 
by increasing the rate at which cuttings 
are lifted as a result of reducing the 
washout zone of the casing string — 
borehole annulus, the casing is 
implemented with a slot along its 
generatrix, and 



the device is provided with a bearing cup 
disposed concentrically on the outside of 
the casing, a carriage with releasing 
elements and a stop, a chute attached to 
the upper portion of the carriage, and 
guard strips secured to the lower portion 
of the carriage on the outside and inside 
of the casing at the location of the slot, 
where the releasing elements of the 
carriage are disposed in the slot so that 
they can move and form a slit when the 
stop of the carriage engages the bearing 
cup, and the guard strips are placed so 
that the slit can be made leaktight. 

2. A device as in Claim 1, 
distinguished by the fact that transverse 
notches are made on both sides along the 
longitudinal slot in the casing. 

3, A device as in Claims 1 and 2, 
distinguished by the fact that the 
releasing elements are implemented as 
rollers. 



[vertically along right margin] 
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The invention relates to mining, and specifically to drilling boreholes in rocks overlaid 
by sections of loose deposits. 

The aim of the invention is to improve the productivity of drilling by increasing the 
rate at which cuttings are lifted, as a result of reducing the washout zone of the casing 
string — borehole annulus. 

Fig. 1 and Fig. 2 show a general view of the device in two projections; Fig, 3 shows a 
cutaway view of the wellhead portion of the device; Fig. 4 shows the A — A section in Fig. 3; 
Fig. 5 shows the B— B section in Fig. 4; Fig. 6 and Fig. 7 show the casing with longitudinal 
slot and transverse notches, diflFerent embodiments. 

The device for drilling boreholes with simultaneous casing of the borehole consists of 
drill string 1 (Figs. 1 and 2) with downhole motor 2, rock-cutting tool 3, and centralizer 4 
attached to its lower portion. Casing 6, in which longitudinal slot 7 is made with bevels 8 at 
the end fece portions of the string, is secured in the drill string using clamp 5. Carriage 9 is 
inserted in slot 7 with releasing rollers 10 (Figs. 3-5), made fi-om hardened steel and forming 
slit 1 1 of length / in the casing (Fig. 2). The releasing rollers 10 are secured in carriage 9 using 
rolling bearings 12, protected from the cuttings by means of seals 13 (Figs. 3 and 4). Stop 14 
is implemented in the upper portion of carriage 9, and attached to its lower portion are guard 
strips 15 and 16, overlapping the slit on the inside and outside of the casing. The guard strips 
are placed to ensure leaktightness of the slit, for which they are spring-loaded against each 
other using springs 17, slipped on fingers 18. To keep cuttings fi-om getting under rollers 10, 
carriage 9 is provided with seals 19 and 20. In the upper portion of the carriage, chute 21 is 
attached to remove cuttings through the casing wall. Stop 14 is in contact with the upper end 
face portion of bearing cup 22, disposed at the mouth of the borehole. To reduce deformation 
of the casing when it is split 
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and to reduce the length / of the slit (Fig. 2), transverse notches 23 may be made in the casing 
(Fig. 6), disposed along the longitudinal slot 7 and joined to it. 

The size of the split in the casing, i.e., the width b of the slit (Fig. 5) and its length / 
(Fig. 2), are determined from the foUowmg conditions: di < b < bo, NLG, where di is the 
maximum particle diameter in the cuttings moving in the annular cross section between the 
casing and the drill string, bo is the width of the slit, corresponding to the onset of plastic 
strains in the drill string, N is the force for moving the carriage along the casing, and G is the 
axial load on the bottom of the borehole. The values of bo and N are determined 
experimentally. To do this, a segment of pipe of outer diameter D and length of about lOD is 
first selected, and then the pipe is cut lengthwise, for example, by milling or by using welding 
equipment, trying in this case to achieve the cleanest possible surface for the cut. Bevels 8 are 
made along the edges of the cut (Fig. 2), The design of the carriage calls for placing rollers on 
it with an offeet (Fig. 5) such that the width of the line of rollers is somewhat greater than the 
largest possible particle size of the cuttings. 

Then the carriage is brought into contact with bevel 8 of the pipe and, by tapping on 
the carriage or its stop 14, the carriage is driven to the middle of the cut portion. In this case, 
the length / of the split portion of the pipe is determined and the force N for moving the 
carriage is estimated. If after the carriage is removed from the pipe, the width of the slot 
remains as before (the original width) and the force N does not exceed the permissible value, 
then the casing is made from this section of the pipe. If residual strain appears in the selected 
segment of pipe, then another pipe is selected with a smaller wall thickness or larger diameter. 
A further option to eliminate residual strain of the pipe is periodic transverse notching of the 
pipe in sections 23 along the length of the main longitudinal slot 7 (Fig. 6) or replacing the 
metal pipe by a nomnetal pipe, such as polyethylene. The indicated measures 
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make it possible to simultaneously also reduce the force for moving the carriage along the 
pipe. The length of the guard strips 15 and 16 is selected to be equal to half the length of the 
slit, i.e.. 111. 

The device for drilling boreholes with simultaneous casing of the borehole is 
assembled and operated as follows. 

Before drilling begins, a casing is prepared of the calculated length, sufficient to 
overlap the entire thiclcness of the loose deposits, and a longitudinal slot 7 with bevels 8 is 
made therein by the aforementioned method, and if needed additional transverse notches 23 
are made (Figs. 2, 6). Hydraulic downhole motor 2 (for example, a turbodrill), rock-cutting 
tool 3, centralizer 4, and casing 6 are secured on the drill string, casing 6 by means of clamp 5. 
In this case, the rock-cutting tool must (in this embodiment of the use of the device) freely 
pass through the casing and project out of it by some distance. 

Then seal 20 and guard strips 15 and 16, spring-loaded and interconnected by 
fingers 18, are secured to the lower portion of carriage 9. 

Carriage 9 is brought in contact with the casing on the rock-cutting tool 3 side, and 
first of all it is driven into bevel 8, and then into the slot in the pipe with stop 14 outward until 
the ends of the guard strips reach the lower cut in the casing. 

The drilling equipment is suspended in a vertical position above the drilling point, 
bearing cup 22 is brought under it (Figs. 1-3), seal 19 is inserted into the upper portion of 
carriage 9, chute 21 is secured thereto, and drilling begins. 

For this, the cavity of the drill string is supplied with working fluid under pressure, 
which, by passing through hydraulic motor 2, results in rotation of the rock-cutting tool. 

After the equipment is lowered to the bottom of the borehole, deepening of the 
borehole begins in the loose section. The reactive moment fi-om the hydraulic motor is 
absorbed by the mast 
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unit through the upper portion of the drill pipe string. At the initial moment that the equipment 
goes deeper, the spent fluid with cuttings is poured out from under the casing. Further 
lowering of the equipment occurs as a result of washout of the loose section and its fracture 
by the rock-cutting tool. Here stop 14 of the carriage makes contact with the end face surface 
of cup 22 (Fig. 3), carriage 9 with guard strips 15 and 16 is held at the level of the mouth of 
the borehole. Rollers 10 of the carriage begin to roll along the surfaces of slot 7 of the casing, 
forming therein a traveling slit, which moves along the casing from the bottom up, in this case 
stopping at the level of the mouth of the borehole. 

The washing fluid with cuttings enters the annular space between the casing and the 
drill string, is lifted to the level of carriage 9, and is poured out through the open portion of 
slit 1 1 along chute 21. Guard strips 15 and 16 prevent the cuttings from entering and getting 
wedged in the portion of slit 1 1 located below carriage 9, which ensures healing of the slit 
under the action of the elasticity forces of the casing. 

In turn, gland seal 19 in the upper portion of carriage 9 prevents the cuttings from 
entering and getting wedged between rollers 10 and the surfaces of cut 7 in the casing. 

At the moment when overiap of the entire section of loose deposits is complete, 
carriage 9 emerges through upper bevel 8 of the casing. At this point, drilling temporarily 
stops. Carriage 9 with chute 21, guard strips 15 and 16, and also clamp 5 are removed. 
Further drilling is carried out in stable rocks without lifting the drill string, adding to it as 
needed. In this case, the washing fluid with cuttings is lifted from the bottom upward along 
the casing and as usual is poured out through its upper section, located somewhat above 
surface level. 
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Fig. 3 
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Fig. 6 
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